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INTRODUCTION. 

Th» purpose of this bulletin is to discuss tlio production of flii.K for 
fiber, yot it must not bo understood tliat tho sood is lost in gnnviiig 
fiber flux. In tlio course of tlio worlt ctuiductod by tho OfTico of 
Fiber luvostigations it has btwii found thiit many porsoiia believe it 
impossible to produce a high grade of flax fib<ir without Bacrificing 
the seed. This belief, however, has repeatedly Ixieii shown to be a 
misconception. It is true that the variety of flax commonly grown 
in th« Northwest for seed production will not, under prtwont methods, 
yield r fiber suitable for spinning jmrposes. It is al^o true tliat tiie 
yield of seed from fiber flax usually is lower than that from flax 
grown primarily for seed, yet the quantity of seed produced is suffi- 
cient to constitute a valuable by-product. 

r?bTE.—Thk bulletin l.i IntcSidod I* dlslrlbntlon lliroupliont tliosd Nortlitrn anJ I'cU'ini; Coast States 
whfwMie con«lltfei» ol dliitsteuro fevorublo fjr llio Krowtli ol IDiiTllav. 

'WiiWi''— Hall, m—m — i 
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In till countrio3 oxcopt Iroliind whoro fiber flax is gritwu commor- 
ciuUy, tho gonoral ])rtictico is to save tho sood. In Bolgium, whoro 
tho higlu^t qjjftlity of fib#r is ]irodjiCtd, aood froyi tho boet typm of 
flfts is for sowiivg and tho mmaindor is savsd for fcistdijig. In 
Russia. tU« «wd obtiiiuod is usi>d for Howing, and in fvdditiou groat 
quuntitioS arc oxporU^d for mvid juipposos. In IloUiind tho sood is 
not oidy savod, but is bij^lily prized fur sctwing. Tho charactwistie 
climatic conditions in Irobmd arc wuch that tho Kood doos not matur« 
miiforndy, und growoiis Ix^liovd thiil tho valu* of tho 3t*d which doos 
inaturo is not sufliaiont to pay tho cost of thnisliing. 

WORLD'S PRODUCTION OF FIBER FLAX. 

According to ttio latest availa))Ie atatisticH, more than four million 
acres of land arc dovotod each year to fil)fr flax, and it is estimated 
that tliia area proihicarf about 8f)(),000 tons of fiiicr. Kussia is the 
groat producer of mediuni-(|nahty fla.x, and aijout four-fifths of the 
world's produrtion is grown tiioro. Austria-Hungary ranks second 
in ri-s])i5et to acvoagc, with Kranco, Ireland, liclginm, and Holland 
following in t\w order namiMt. Filler llax is also grown to a cortain 
extent in Conuany, Italy, llonnvania, and Jaiiau. In recent years 
less tiian 2,0t)() acres have ho.m dev'otjLul to (iher flax in tho United 
States, while about 3,000,000 acrns iu llus country arc dovot*tl to 
seed flax. 

DLSTHIBUTION OF FLAX SPINDLES. 

Data obtained by the Intovnational Federation of Fla.x and Tow 
Spinuciii' Associations in regard to tho location of the flax spindles 
of tho world are shown in Tables I. 



TaulK 1. — LomitioH <>J Ihe Jfiir-s /ilSti^ni/ /tutkyrim <>/ tim inorl/l. 



Coiirilrics. 


Nijmlitr of 
(.■pliultes, 


Countries. 


Number ot 
spindles. 




l,l«l,H7-t 

3fi7,ai7 
315,404 
?Jt),S.'!3 
i7K,9:i4 




20,000 
IS, IM 
















3,(H<I,101 







Nearly one million spindles, or iibont one-third of the total mnnbor, 
aro in Ireland. Irish linens aro well kno\vn throughout this country, 
yet it is not generally known hti'S that Inland importe ahout thi-ce- 
fourtlis of tho flax fiber used in tho nianufactnro of thcso linens. 
Though Franco ranks second in uuiubor of spindles, tho manufacturers 
thir* find it u«)««»ry to import about four-fifths of thi fibw which 
is used. 
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IMPORTATIONS OF FliAx flBBR AND L»{ENS. 

The spinning mills of th* United States have been importing flax 
fiber for many years, and importfitions of materials manufactured 
from flax liavo bceti steadily increasing. The people of the United 
States are great users of linen, as evidenced by the fact that the value 
of the goods imported each year ia more than $20,000,000. The 
quantities of fiber and of hnens imported annually are sho^vn in 
Tables II and III. 



Taule II. — Average mmual imparts into Ike United Stales of flax fiber in 5-year periods 
from ISSl to 1910 and annual imports for the jiscal years 1011 to 1914, inclusive. 



Years. 


Quanllty. 


VttJuc. 


Inipott 

price 
per ton.i 


YuHsrs. 


Quantity. 


Value. 


Import 
prlee 
per ton.' 


1881-1SH5 


Toxtj. 

B.SfW 
0,4S5 

7,m 

8,203 


Jl,.')'l3,0(j0 
l.On, SKS 
1,779,34(1 
l,5(i9,750 
2, Uil, IS8 


t272.fi9 
278.4ft 
274.38 
218.08 
2ti:i. 46 


1000-1910 


Tom. 
9,909 
7,7M 
10,900 
13,431 
9,885 


»3, 034,882 
2, UI18,S38 
3,77»,50I 
3,9.'i0,020 
2,870,274 


t2»5.91 
342.47 
346.65 
3I8.D1 
200.37 


im-isoo 


1911 


l»91-lS9."j 


1912 


is9iwi9on 




1901-1005 


1814 



' The Import price ol the fiber piir ton Is tlio iivornco of all ({radoa, Incliiiline dressed lino, soutchod fla x, 
tow of fia.Y, ete. These wore tlie ds»l!ire<l \nlii08 at the point ol export niia not the prleea ut which the 
fiber could he purchased in the United Slates. 

Table 111. — Aiuiual knports into the United States of limrn goods for the ftsmi years 
from 1!)04 to I'JIS, inclusitte.^ 



Year. 


Vnluo. 


Voar. 


ValuB. 




»18,013.043 
17,920,387 
21.3S3,8Kft 
23,783,323 
lfl,(SD3,823 


1909 


$20,245,595 
27,423,898 
24,632,505 
a(J,3SI,9T0 
Hi,a08,8S{ 




IfllO 


1*06 


1911 


W07 




1908 









» The fipirosi in thl-i table, compiled from statistics publishi'tl by Ihe DopartmBut olCommoreo, include 
woven liitcns, linen handkerchiefs, lincJi oinbrolderiisa and hicos, but not linen yams, which will more 
than offset the valuo of cotton In some ol tho goods made partly ol cotton yams. 



About (mo- third of tho fiber imported l)y tho United States comos 
, from Russia and about ono-fourth of it comos from Belgium. More 
than one-half of the Uncus oxportod from Ireland are sent to the 
United States, and tho statistics show that fuUy tiiroe-fourtha of our 
linen imports are received from tliat country. 

CONDITIONS IN THE UNITED STATES PAVORABIE FOR FIBER-FLAX 

PRODUCTION. 

During tho past years a number of statemonts have been made to 
tho ofToct that flax fiber of good quality could not l)e produced in this 
country. Doubtless some of those statements wore occasioned by 
failures of attempts to obtaui fiber suitable for spinning purposes from 
the thrashed straw of tho flax commonly grown in tho Northwast for 
seed or oil production. In this connection it should bo undurstood 
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that flax grown fbr fihor A variety distinct f fdtti fhat grown pri- 
marily for sood production. (Soofig. 1.) Furthermore, it has boen 
ostabliahed that in orrlov to produce fiber flax of good quality greater 
cftro is oeeontial in the atJcctjon and OBpeciaUy in the preparation of 

the soil and in the seloction and grad- 
ing of sood tlian i« commonly practit^ed 
in growing flax for oil. 

A fow years ago fiber flax of (^xcollent 

t#^'- ■ quality was grown in the Pugot Sound 

' ' fa -■<,■■ region. At the roquMt of a repr<»«nta- 
, ' , t ' * ^^^^ Irish inills a 

E quantity of this flax straw was sent to 

^ b Ireland for rotting and preparing 

p ' - E according to their methods. The ro- 

* - port of the firm conducting the work 

stated that the fibtir obtained in the 
test compared very favorably with that 
produced in the famous flax region of 
Courtrai, Belgium. 

Fiber flax of good quality has repeat- 
edly been grown in Miimoeota, Wia- 
consiji, and Micliigan on a scale suffl- 
ciont to demonstrate that it cfui ho 
succc^uUy done. In eastern Michigan 
it is now being grown commercially to a 
limited extent. 

These various demonstrations in- 
dicate rather clearly that the soil and 
climatic conditions in cxirtain sections 
of the United States are favorable for 
growing flber flax provided, tho propor 
cultural methods are employed. The 
aroas in which climatic conditions are 
most favorable for growing fiber flax 
are shown on the accompanyiiig map 
(fig. 2). 




TlQ. l.—A. fiboT-Chuc pSivt <«Q tte left), 
showing the charBctorkitlo tall stalk Eind 
low EiKWl bolls and n plant of sctid Ilax 
(on the right), with ahorttir atalks and 
many s«od lioHs. 

weather prevails during tiie 
ditiona the plants respond to 
low and uniform temperature 
oping tall atalks with fdjcr 



CLIMATIC IlELATIONS. 

Fiber flax can best bo grown in 
r^ione whcrs moderately cool, damp 
Slimmer. Under favorable soil coii- 
a humid atmosphere and a relatively 
(hiring a long growing season by (Jovel- 
of j^oocl (piality. In localities where, 
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durii^ the se*e0n #>f grctWth, the terapepafeuft frequently rises to 
high points and the aoil hocomes v«ry dry, tho crop matures earlier 
and the plants arc much shorter. 

Sufficient nioisturo isn8*dGd to enable th» plants to continiif*, with- 
out interruption, their growth during tho period of elongation of the 
stems. Under certain conditions tho soils of some regions might be 
capable of retaining moisture sufTicient to meet the requiromieffl^ of 
tho plants throughout this period, but in nearly all cases rainfall 
is needed during this time. It is desirable that there should bo little 
or no rainfall during th« ripening period and hiirvesting tima.- 




Fig. 2.— Siap or thn UnltwJ Ststos, aiiowtnc by crosHfld linos tho areas wharo fibor Hai has 'beon gro*n" 
in Tocont yuars »nd by single lines aroiis havlns climatic cundlttons tavorablu lor its production. 



The weather records show that conditions of temperature and hu- 
midity of the principal flax-growing centers of Europe are very nearly 
the same as those which prevail in certain sections of Now York, 
Michigan, Wisconsin, Minnesota, Oregon, and Washington. There 
are other localities in tho United States where tho climate is suitable 
for growing flax for fiber, but tho vStat*^ mentioned are cited because 
fiber flax of good c[uality has been grown there. 

SOIL RELATIONS. 

The soils on which fd)er flax is to bo planted should ho of such a 
nature that good drainage is afTorded, as tho plants will not endure 
s«v«e inundation. At the sanie time the soil should have good 
watfr-re4ainiug capacity. A gently sloping field having a loam soil 
witli a day subsoil is snital)lo, provided it is in a good state of fertility 
and is free from waeds. 
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Fiber flux has boon grown on muck soils, and also on light sandy 
soils, with varying success. When grown upon muck, tho experienco 
generally has heen that tho plants attained a good height, hut tho 
quality of tho fiber was not equal to that of fiber produced on upland. 
When grown upon sandy soils, the difficulty is that the crop is too 
dependent upon frequent rainfall for the necessary moisture, since 
there is so little available water stored in such a soil. 

The land selected for fiber flax should he of good fertility. In 
Ireland the Department of Agriculture and Tceknical Instruction 
has found that the addition of some available form of potash to the 
sod has given profitable results in a series of experiments extending 
through several y»«rs, and it is recommtndiiig this practice to the 
Irish groweri. It would be difficult to recemm«id a praetieo of 
fertilization which would be applicable to all sections where fiber 
flax can be gro^vn, as the solution of this problem is governed very 
largely by local conditions. Many flax growers apply barnyard ma- 
nure to tho soil at some period of tho rotation. If this practice is 
followed, it is advisable that the manure be applied to a crop procodiijg 
flax, because if applitd directly the flax is likely to be uneven, and 
quantities of woed sf tds are nearly always introduced with stable or 
barnyard manure. Moreover, it is not advisable to use barnyard ma- 
nure wh«i flax straw has hecn usfd ai4 betiding for the animals, since 
in this wjiy the soil may becoms infected with flax diseases which 
live ovor in the old straw. If manurt having flax straw or chaff in 
it is to be utilized for fertilizing land intended for flax, it should be 
thoroughly composted before being applied. 

It has often been asserted that flax depletes tho soil fertility to a 
greater oxtont than tho other agricultural crops, and no doubt many 
of those assertions wore based upon observation. If a farmer noted 
» diminished yield in the crop immediately following flax, he might 
cencludo that tho flax had required an extraordinary quantity of 
plant food. Tliia conclusion, however, was based ou appartint results, 
since tho real cause of tho diminished yields may not have boon 
understood. 

It has been found upon investigation that an average crop of flax 
removes less plant food from tho soil than does a crop of com or oats. 
Flax plants havo delicate root systems wliich occupy only tho upper 
foTT inch(» of tho soil, while tho plants of oats and corn havo more 
vigorous root systems which may pouetrato tlio subsoil. Il«nce, oats 
and corn may obtain from th® sulwoil a portion of the food materials 
essential for plant development, i)ut flax plants necessarily must 
obtain practically their entire nourisliment from tho upper few uichos 
of surface soU which tli« roots occupy. Undoubtedly, thou, more of 
tho availablo plant food in thw upper 5 or G inches t>{ soil is removed 
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by flftx tlian hy the deeper rooted crop*. Tliereforo, in proparing flax 
stiihblo for the succootliiig <irop care should ho taken to plow doop 
enough to bring up some of the subsoil iu order to replenish the surface 
soil with ftVailable pl*ait food. 

PREPARATION OF THE SEED BED. 

Too much emphasis can iu>t be placed upon tlio n«cesBity ef a 
thorough preparation ef the seed bed, fer upon this more than upon 
any other cultural factor will depend the success or failure of fdwr-flox 
production. It is indeed fut)l« to tittorapt to produe* a fine quftlity 
of fiber unlass'oiie is willing to e.\j>ojid the utmost ofTorfc in preparing 
the soil for seeding. Additional timo and elTort speJit in putting the 
land in the Imt possible condition will be repaid (1) by «. more uniform 
growth of plimts, resulting in a more iniiform quality of fiber, and 
(2) by greater ease in harvesting. 

If a clovoi fiftld or othef sod m to bo prepared for fiber flax, the 
field should be plowed in the fall. If flux follows a cultivated crop, 
spring plowing usually is satisfactoiy. Numerous dead furrows are 
to b® avoided, as th« flax which grows theroiji is short and difficult 
to harvest. A few days prior to seeding, the land should be double 
disked or cultivated with a spring-tooth harrow. Iu either case it is 
preferable to work the field diagonally. Tlu^ peg-booth harrow should 
be usod as many times as may bo necessary to render the soil very 
fine and te leave the surface smooth, A firm seed bed is very desira- 
bl«, and hi order to swicur* this it m oft«n advkabk to u#io * roller. 
The land is not ready for seeding until it has Ixwn rwluced to a fine 
and (iomj^act condition. 

SEED AND SEEDING. 

Mention of the distinction between flax grown for liber and that 
grown for sood or oil has already l>«!e.n made. The seed used in the 
Unitod Stat«»s for growing fdier flax is iui])orkHl from the flax regions 
of Europe. Part oi it is secured directly from Russia, though some 
growsrs prefer Russsian s*ed which has been grown one or two ywii^ 
in Holland or Belgium. Heretofore the practice has bwn to grow 
the stock of seed thus obt ained for not mom than thre*) or four genera- 
tions and then to ini]M»rt a frwh stock. 

The results thus far ol)tained in cx])crimcnts conducted by the 
OlTicc of Fibiu-Plant investigations seem to indicate tiuit tbcao fro- 
qucJJt importations of s«ed ai-e mm«*co8saiy provided proper atten- 
tion is given to a seed plat. It is recommended that a ])ortion of the 
Cold bo set apart for produ(;ing seed. All weeds should be pulled 
from this plat, and tJie entp sslioidd not be harresttd until tlie seeil 
is fuUy matured. Tiie. groww cnn aiford to sacrifice the cpiality of 
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tlio fibar ft-om tlie seed pl4t in ordir to iwenro plmflp, well-nintnrctl 
sood for his gonoral crop the next season. 

Tho »eod sliould bo passed through a fanning mill or a sood grador 
of sncli a nature that ftll dirt, chafF, wmd seeds, snd light, immature 
seed will 1)0 olimitiatod. A liomomado seed grader wliich has done 
satisfactory work is shown in figuro 3. Only tho heavy, well-matured 
seed should h«s selpctod for planting. 

In order to insure against infecting tho soil with disoaso ci^anisnis, 
which hitor might injure er destroy tho growing plants, tho seed 
intended for pla-nting should ho given formaldehyde treatment. 
ThLs troatmont consists of spreading the seed on a tight fleer and 
spraying it with a solution made in the proportion of 1 pint of 40 
per ecnt formaldehyde to 40 gallon* of water. Tho best f-esnlte can 




TiO, 3.— A homBinndii sood grader. Tha octaRonal frame h covered with sieves of Incretislng coarseneee, 
first pormltllng Iho dust and fliio Btxjda tolidl tliroUKh; second, the small Ikxa^bi at marketsbte 
grfulo; and, thlnl, the plump, hirge steals (or sowing, while tho twigs and coarsa matorfal pass out at 
the end. 



ho aeeomplisliod hy using a spraying outfit which throw3 a fine misty 
spray. Then, hy turning tho seed with some such implement as a 
hoe or a rake, tiio entire surface of tho seeds can bo covered with. the 
formalin solution. About 2 quarts of tiio spray material will bo sufTi- 
cient for each huahcl of flax seed. Wiilo drying, tho seeds should bo 
tumed occasionally witii a scoop shovel to prevent them from adher- 
ing to each other. 

Fiber flax should bo sown as early in tiie spring as is practicable 
aft»r the danger of freezing weather is past. Tho experience of flax 
growers in eastern Michigan shows that the best quality of fiber is 
obtained from carly-pl anted flax. 

Tho seed should be sown broadcast. This can be accomplished 
\VitIi many of tho modoni seeders.- Satisfactory work has aleo been 
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don« with k fiddle soeder. In case the grewer has a grain drill but 
no hroadcasting seeder, lio can sow the flax in a satisfactory manner 
by pulling the graia tubes from the driU shoes and tying oach tube 
behind its shoo. 

The experience of successful fiber-flax growers in this country has 
shown that seed should be sown at the rate of from 5 to 7 pecks per 
aero. Six pecks per aero on well-propared soil has given tho most 
uniform satisfaction. When smaller quantities of s^d tvo planted, 
tho tendency of tho stalks is to branch and becomo coarse, with a 
poorer quality of fibor. When greater quantities of seed are plantod, 
tho stalks usually are very fine and uniform, but in case of rain 
accompanied hy heavy wind near harvest time there is danger that 
tho plants will go down, and, once lodged, it is nearly impossible for 
such thickly planted flax to regain an upright position. 

After sowing, the seed should bo covered about half an inch deep. 
This can hm dono with a very light peg-tooth harrow with the teeth 
S9t well back. 

WEEDS AND DISEASES. 

The presence of ireods in a field of flax grown for fibor is very 
detrimental, sineo it is necessary to remove them before preparing 
tho fiber. When only a few weeds are present they should bo pulled 
before the flax is harvested, hut when the weeds are numerous it is 
not practicable to pull them, as is done in Belgium and Holland, and 
the host method of avoiding trouble with them is to plant fibor flax 
only on clean soil. There will bo fewer we#da when flax follows clover 
or other sod. 

The woods which are most likely to be troublesome aro Canada 
thistle, lamb's-quartors, pigeon grass, wild buckwheat, sBniwtBreed, 
morning-glory, pigweed, flax dodder, and some forms belonging to the 
mustard family. 

The diseases which thus far have boon most destructive to flax are 
those which aro capal^lo of living in tho soil. After being introduced 
into the soil they may remain there several years, and then when 
flax is planted they may severely injure, and in some cas»s destroy, 
the crop. Flax wilt is ono of these diseases which often doae miMeh 
dsunage. 

The results of experiments conducted by Prof. H. L. Bolley, of the 
North Dakota Agricultural Experiment Station, indicate that flax 
growers may avoid introducing those disease organisms into tho soil 
(1) hy using thoroughly cloftned and gr»d«d' s(»d which bus been 
sprayed with formalin solution after tho manner heretofore described 
and (2) by not applying barnyard manure which contains flax straw 
or chaff to land intended for flax. Moreover, since the organisms 
mtiy live in tho soil for s«voral years, it is advisable net to plant flax 
on the same field more frequently than once in seven or eight years. 
SSieO"— Btill. 669—15 2 
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HARVESTING. 

In ord«r to socuro the host quality of fib<»r, flax should l)o harvested 
before tli« swd is fully mature. Under av«rftg« curiditions tho hnr- 
VGsting time is about SO days after planting, though tliis period may 
vary from 70 to 100 days, according to season. Extromoly hot And 
dry weather will shorten the growing period, while cool damp weather 
tends to lengthen it. When the lower parts of tho stalks are turning 
yellowish and the lower leavos are beginning f (» drop, the flax should 
bo harvested. 

Tho usual method of liarvostuig fiber flax in European countricw is 
by hand pulling, and this in»thod h.m also beeii used in certain sec- 




Fig. 4.— PiKlbif flbar aajt. 



tions of the Unitod States where laborers could be secured at reason- 
able rates, (See fig. 4.) Under present conditions it appears 
impracticable to pull the flax in this country until a satisfactory 
pulling machine is made. Much work has been done along this lino, 
and it seems ]}robablo that such a machine will be perfected. 

When flax is cut there is a varying quantity of fiber left in tho 
stubble, and when put in tho shock fdio cut ends of the straw aro in 
direct contact with the soil, and tho fiber in tho lower ]5ortion of tho 
stalk may bocomtt badly discolored or otherwise injured. These 
disadvantages, however, are offset to a considerable extent by the 
diminished cost of harvesting. Moreover, when proper attention 
has been given to tho preparation of the seed bed the surface of the 
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field will ho smooth ami v-vm, sd thiil t\w (liiN iniiy ho cut. very cltPSH 
to tho groin ul. 

Sclf-rako riiiiijwi>s, niowiiig inwohitius with liihlos Imck uf Uio ciittiii;,f 
hars, and grain hindwH havo hoon iwvd for cutting llux. Mlicn citJu'r 
of tho first two uiiichincs is uiM«l, it im iHKMmsiirv U> hind the hnnilhis 
hy hiiud; nnd in ciwc. tho niivwing iniH.'hini' with tlio tiddo hack of 
tho i;n(ting har is nsod two men urti roijuirpd ti) oponito. it., one to 
(hive tho t.cani and attontl 1o tlui nnichinis and ono to rako thi) hun- 
tllcs ofl tho tabhi. It sceuis, tluui, that Jlax t an he, hiu'vostcil with 
letist (v\p*i.so hy using a grain hinth>r, though (Jiifi nurfhttd nliso In* r 
serious diwidvaiititgte in th«j ihtticnlt.y whicli is oftiui (\vp(>ritMiwtl in 

fSSF ■■ 1 i 




Tio . 5.— A fliild oi flVmr Out nt han-cil. liirw. Tho Ijundka of puM fli« arc sr.t in small slioclcs to euro . 



securing straigiit, uniform hiuitlles, since flax (angles hatlly when being 
clovatod »n(l hound. 

At tho present timo the grower receive-s from $2 to $^ nu)ro per 
ton for puUeil flax tlnui for cut flax, and there is, of covirse, a hirger 
quantity ptr aero when tho crop t« puUed. Since, howiiver, the cost 
of pulling ranges from $6 to SS per acre, the additioniil profit giiined 
hy pulling usutJly is rather MUiill; hnt in ease a succ'e,ssful pulling 
machi^o becomes avuilahle inulouhtetlly the *M»it of ]ndlin|^ flax wifl 
bo reduced nnd tho farmer, as well as all those "(inc<«-n«.tl in lUftuu- 
facturing tho {ihur, will profit from its use. 

After tlio flax is harvested tho bundles shoulil be i*et u|i in ajui*ll 
shocks to allow uniform drying. (Sec fig. f).) 
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YIELD. 

TliG yield of fib«r flax is often expressed hy giving tho -ft-eight of 
harvested and cured 'straw before tlira-sliing. Tliis weight varies 
from 1 to 3i tons per iicro, though the avonigo crop is from li to 
24 tons. Tho quantity of smd which is homo oji the strrtw vflrisB 
from 4 to 15 bushels per acre, the avcrago being from 6 to 10 bushels. 

Tho yield of fiber wiU do]>eiid upon tho caro given to tho propara- 
tton of tho »»od bed, tlis quality and ijunntity of seed sown per. aero, 
tho method of harvesting and of tlirashing, and tho manner of remov- 
ing tho fiber, as well m upon tho available moisture and fertility ef 
th» soil. A yield of 770 pounds of clean r«tt«d fib«r per acre hm - 




Fio. 9.— Stacks or pullod ftbor llax grown In oastcrn Mfchtgan In 1911. Somotlmo.! flax stAfths a!« 
thatched, In order to bottor protect thorn until tho (Jbor can ba proparod, 



l>ccn. obtained in eastern Michigan, tlioiigh tlio average yield tlioro 
ie from 400 to 550 pounds per acre. 

MARKET. 

Tho market has been a very important factor in limiting the pro- - 
duction of fiber flax in thia country. Under present conditions it is 
advisable for tho grower to sell the fiax straw with tho seed on it to 
a flax dealer. Tho farmer is thus relievt^d of the retting and Ijreak- 
ing processes. 

The practice in eastern Michigan is for fil)cr flax to bo grown imder 
contract. The farmer purchasae tho seed from tho flax dealer and 
furnish^ the land and labor required to produce the crop. After 
harvest h« delivers the cured flax straw to the dealer at tho mill for 
a prico usutJly a^iwd U])on at planting time. Tho flax dealer storas 
the straw in warehouses or iu stacks (fig. 6) until be can thrash it 



^ffPBPR»' fbe flter. *f%<s ])rio«w to tih# ftH-mffr tluriiig t4io 

pnst thmi ycni-rt liavo variod from $10 lo $17 per ton, dopciidinK 
ii]>()ii Ihcoondilioiiof (liortlrawftiid iiLsimpoii whoUicr thoflax was rut 
or piitttnl. * 
PREI'AKATION Or THB FIKEIC. 

Tho preparation of spinning; filtor fn>iii (lux straw is a ])n)c«>ss 
involving skilU'd labor and sp«fiiil nuidiinory. Tlio.so conditJonM 
midcT it iinpradiosbi* for tlio individnd flax f^iDwsr to undertaken 
it, thongli it, might bo jiractifaldo for a immbo.r of growors lo do so 
by ioppGrHtioii. An n«HOoiation of )j;rmvojT< foidd swnro tlio Btirv- 
i(««JRMMPI(4|jliirion(wtd niiiti wbo mndd Mn|wiiitwd 6ii« vwious 

TtrRAsrriNa. 



Tbo first opsmtion iifttw the fbix is barve«tcd and t-iiri'd is to remove 
tb« scpd. A mothod should be employed vlior#3ty tbo «mk1 liolk nmy 




Fin . 7.— Mnchlno for thra.shlnE (IUt Hhi. Thn wkkI laul cif thn liiirullo is pasmd two or thtro llmn» ln'twHtH 
thn wklfl pullnji, which mi-ol™ tiiwunl ouch olhnr mid ttw prosWMl Uipflhnr liy sprlnpi. 



be crushed or stri]>])od off wiUit)Ul breaking, doubling, or otharwiso 
injuring tho straw. 

Tho coimnoii ])ra«rti(;o in this country has hcon to puss the bead ends 
of tbo luindlos between two -w'ido puUeys bold togcthor by springs. 
(Sec fig. 7.) Tlift mixtiiro of iswod and clmff ttnw obtained w 
between two roUors located just abovo tbo bojiper of a fanning 
'Hie r*)ll(a-s crush any sood bolls in the mixture, and tho f aiming mill 
Hopuratw tlm »mi\ from iJt« tlirt nmi sliaff. 
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Another irfAcltino fttr iliraSiimg^ ^tCx lias i>»cii put in op^-ation 
*lnririg tlio last year l>y tmo of tho flax conipanic:? in oastorn ifioliigaii. 
(S<>o fig. S.) 'riiR flax pas8(vs sidcwiso iicrosss tlio footling taWo l)Otw^>n 
Lh(! bt'lt anfl tho largf* yvhati and is tluis hold ■firndy, while ft toothed 
cyVmdcr, rovolviiif; jnst hack of tho lai-go wheel, hiMits against tho 
heads and removes the seed. The seed )iasses through tho inachino 
and is clinnod hy niwiiis of siovps and fans, as in any thrashing 
muchino. Tho straw passes nJong into a hinder attao.lunent and is 
again made into Inmdles. In this manner tho straw is kept straight 




Fio. S.— A Bill thnuflslng murtilnn. Thn lowor onii oF tha stalks may Im Sfsin psuslnff Ixitwwin tlto hn]t 
mil thelartfo wluwl, »fc*?U IwWa Mwni whlto ttm iwtict 1>oMb »« strlppixl ott liy ncj-irnilnf. Tho stra* 
piBsM Into tho blmlBr !» tl» i»iul Is mnUn Into l»nneHi5i. 



anil in a form wmvwiiiait to haiidl*. T|. has b*»n stated that this 
machine will thrash ahoul. 15 tinrs of flax a day, 

IlKTTjNfi. 

Tlie retting nf Ilax eonsists of a Ireatineiit whii'h will loosen the 
fihiT from the woi>dy jiortiou i>f the stalk so that ii may he readily 
ri*rim\'»«l. 'HiWi* an* threi* prinwpal m#tho<l»t of retting, viz, df^v 
retting, wat<>r retting, and elioiiiieal retting, The process is of sindi 
a nature that an ine.x[)erieneed )>erson should not attempt it nnless 
*^\mv. \^ snme. on«» to snpes-iiite^id t4ie work who <!o«4 tmd(«^kmd it. 
Tills stateinent linlds for nil three retting niethnds, yot it apj)lies 
es))eo,ially tn water retting and to i-homleid retting. 

Dew retting is llu^ m(4jHid *>iii[)l()yfid in nmiiy of t^te flax-growing 
provinees of llussla and has heou used in tills eomitry to a greater 
oxtciit tlian tile other methods. It eonsisis of spreading the lhra.shod 
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atrftw in straight rows on a field, preferably a meadow, and allowing 
tho action of rain, dew, or snow to removo the gummy materials which 
causo tho fiber to adhero to tho woody portion of tho stallss. (Seo 
fig. 9.) This tttlces platcc in from two to eight weeks, depcndmg upon 
tho climatic conditions. Tho straw is sometimes turned onc» during 
the retting process. 

The best flax fiber iS obtained from tho Courtrai region of Belgium, 
wlioro flax is water retted in tho Ilivor Lys, Flax is also water rotted 
in Ireland and in certain provinces in Russia, but in these countries 
tho rotting is don» in pools or r«e«rvoirs. Tho bundles of flax are 
usually placed upright in crates, or nets, and aro immersed by placing 
weights on top of th'' who^ As fermfintation progresses it is 
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FiQ, 9 — Flax ntrair uptmA for dew rrf t Inf;. Most of tho (Ihor flax grown in tho TTnfted Stat ns has liwi 

ilew rotlcil. 



generally necessary to add more weiglits in ordor to keep the straw 
under wator. Tho retting proccws is usually completed in from 6 to, 
15 days, depending upon the condition of the wator, Tho straw 
shoidd bo removed at just the pi'ope-r tim», as a few liours' dolay 
oftftn c>aUses loss. Tlio practice in Belgium and in some portions ot 
Ireland is to watch constantly dnring tho latter part of tho retting 
period, in order to remove tho straw from tho water at the time whcji 
the retting process has progressed sufriciontly, even though tliia bo 
during tho night. The straw is set on end to drain for about 24 lioUis 
and ii then spread over a meadow for a few days, in order to become 
thoroughly dry. After drying, the straw is stored imtil tune for 
breaking and s6ni(«^iiitg, 



li farmbm' bulletin ftie. 



Tho cliotiiical r#Mftig i^#e'^^%*s'"tftgef*^^ed tmm derate" ffPWSPmon 
duiiiig thn last few years. Various mothods Uavo hcca tried cxpcri- 
inontally, bqt only a vary few liavo been used on a scido sufTiciently 
lurg* to (lomonstrat« whetli^ thoy wws ptacticftbla A number of 
attoinpta have lioen made to rot chemically tho thrashed straw of 
tho seed flax grown in tho Northwest and thus secure a fdier suitable 
for spinning;^ but none of thefte proetM«s which lia«'* corao under tho 
observation of tho OfTico of Fiber-Plant InvcetigAtiona b*ve bpen 
auccesflful. 

Pmmifttng r(»ulta sito being obtaini*(l, however, by one or two 
oxporimontoi-s who have been using tho tall, straight 'St^.^w: from 
fiber flux. Two points in favor of a chemical retting process are that 




Vw. la.— A Mx XitalK. The woody pitln or Temad, Hm sMw b briiUMi by ptHtlnt; the straw 

l»t«WB thfl Sutel lroB rfltlijrs, 

it is a ra[)id one and can bo used fcho ywir rouml regard iMH' of w©«feh«r 
conditions. Spinnt^rs say that tho iilier obtained in this manner 
is not suitable for general use, yet apparently it can bo used success- 
fully in c«rS«i«ti Hn** of mwnufuctiirB. 

nHEAKlNG, SCUTCIIINO. ANO HACKUNfi. 

Ono typo of machine which iti in general us« fur breaking flax straw 
is shown in fignro 10. Very often the rollera of each succeeding 
pair liavo smallor corrugations and fit closer together than those of 
tho ono jnst preceding. Tho dry rotted straw is fed endwise between 
tho /lilted rollers, and tlio woody portions of tho stalks aro broken 
into small piocts, whil* tho Rbor, being tougli and elastic, remains 
unbrokon. 



FIBIB FLAX. - 
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The breaking process retlueee the woody portion to short, small 
pieces, called shivea, hut removes only a small pcrecntago of it. The 
aliivea are romo¥ccl hy scutehing. The common method of doing 
this is hy subjecting the broken straw, a handful at a time, to the 
beating action of a wheel with paddles radiating from its center. 

After the fiber has been scutched it is reduced to a finely divided 
condition by a process known as hackling. This is done in some 
cases by machinery, though the best work is done by hand. The 
principle involved in either case is similar and consists of drawing 
the fiber over two or more series of sharp steel pins, the pins of each 
succeeding series being smaller and having sharper points. The 
fiber is thus divided to the degree of fineness desired by tho spinner. 

POSSI'lIUTY OF ESTABLISHING A FLAX-FIBER INDUSTRY IN THE 

UNITED STATES. 

It has been demonstrated beyond all doubt that fiber flax of 
excellent quality can be grown in various sections of the United 
Stfttos, yet it can not be said that tho industry hn«. ever bftcoBi* 
estahhshed here. One rcAson for this is that much cooperation is 
necessary between the different branches of the industry, and up 
to the present time this cooperation has not existed. Tho farmer 
can grow the flax, but before doing so he should be assured of a mar- 
ket. On tho other hand, the manufacturers should bo assured of a 
sufficient supply of flax in order that they may establish their branch 
of tho industry. 

The individual farmer can grow fibw flax, but it is not practicable 
for him to carry on tho processes of preparing the fiber. If the 
farmers wish to do this, they sliould agree upon some form of organi- 
zation wlicreby tboy would bo enabled to hire an experienced man 
to superintend tho work of preparing tho fiber. Unless there are a 
number of farmers willing to cooperate in some such manner, it is 
advisable that they grow flax under contract with a flax-fiher dealer. 
The dealer undoubtedly would bo glad to offer suggestions regarding 
tho various phases of flax culture and after harvest would purchase 
tho flax straw from tho fanner. The flax dealer would then prepare 
tho fiber for tho manufacturers, as ho would bo in touch with market 
conditions. 

The price wliich the flax dealer can pay to the farmer is governed 
by the price which he in turn can secure from the spinner. Tho dif- 
ficulty in tho past has been that the spinners ftnd manufacturers in 
this country have been willing to pay but little more than half as 
much for American-grown fiber as they have paid for imported fiber 
of equal grade. Tho manufacturers in turn may bii contondiu^ to a 
certain extent with a prejudice which seems to exist in favor of 
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imported flax fiber mid linen goodsj. As long as siicli ii situution ]»ro- 
fdil*;, linens miido from Amcriciui flux oiui not scU in our storos for 
th* ])ri»c Unit is quoted on f()ivi«^ii jincns of cqmd grade. If ii snJ(\s- 
maii should offer nt the siuno ])rico two pioccs of linen of cquiU quality, 
one nmnufnftiiro<l in this eountry iind the other imported, tli« cus- 
tonioj- would almost inviu iiil^ly pnrehaso the imported goods, llcnco, 
it sec+ni9 api^nmit that i>nly when the iisei-s of lition in tins eoimtry 
arc -wLUhig to buy Amcri<;un-niii(le goods can oiu' manufncturers eoni- 
pcto with foreign Itonscs whose goods hiivo an ystnhlished re]3utiition- 
Siuco, however, idiont $H,()flO,(K)() worth of llax fihwis imported annu- 
ally by om- nianufaetinci-s for the pnrposo of making shoo tlire.ad, 
sewing tliread, twines, and toweling, it seems that t!io poi)ular prej- 
udice against Ameriuftu linens h>\s btun ^xtemlpcl oven against 
American-gi'own fiber. 

The ])roclnction of flax fd)er in Europe has been dwcroasing, and just 
at prijsenl the supply of European fiber is cut off. Tho prw«it priewi 
of this fiber ai'e tho liifhisst on recor<l. Even mider very fa'V'orablo 
conditioiw it will bo several yoars before flax production iu Euvopo 
will hnvo rt^ained its f(»rme«* pro])ortioni, mid thus it that the 

present is a inost o])j)ortune time for cstftldisliing a flax-fiber iudiMtry 
ui the United Stiites. 

It must bo rem(»id)crcd, however, that it h not Rdvii«al>lo for tho 
individutd farmer to grow fiber flax eommereially until he is willing 
to cooperate witli eather his noigld)oring fanners or a fiax dealer. 
Oidy *'hcn thwe is hearty wxjporatioii between tlie various branchw 
of the industry from the grower to tho manufacl^irer can tlioro bo 
hopo of lasting snccesa, but if this kind of cooperation slioidd eomo 
into cxistience tho popular prejudice against Americ*ii linen goods 
could bo ovcreonic and a pcTinancnt flax-fihta- industry of large 
proportions could bo ostabliMhcd. 

SUMMARY. 

The cultivation of flax for fiber ami tho cultivation of flax for seed 
or oil are two distinct industries. Fiber flax is ft Variety distinct 
from seed flax. 

Fiber flax yields both spinning fiber and seed suitable for oil 
production. 

The straw of seed flax grown in the Northwe&t doas not yield a 
fiber suitable for spinning. 

Russia has been producing about four-fifths of tlic world's supply 
of flax fiber. 

About one-third of the flax spindles in tlio world are in Ireland. 
The United Statts imports annuftlly alwut t3,0(K),rJO0 worth of 
flax fib«r and inort lAitm 120,000,000 worth of linen goods. 



ifinm FLAX. 
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Tlio I'Winiilic m«l «jii(Hj*»Hs in ii»*riof« H*(?*ions of tlio United 
States lire favoniblo for growing fihor llax. A relatively low Icin- 
peratiu' ami Mitl'uicut inuisUiic tlnrinj; tlu- giowiiig scNison nvc desir- 
nblo. In general, aloiini soil witli ii vh\y snbsoil is to l)o r«eoiM«H»kled. 

Tlio pri'parution of the seed l>i'cl is oni' of tlu' most iniportaiiL factors 
in the enlluro of JUht Ihix. Sod slionld ho fall plowed. The seed 
bed should he rendered fine mul conipaet. heftiri^ seeding. 

The seed should ho thoroughly denned and graded and slionld ho 
troiited with formiddehydo. It should he sown hroiidt-iist iit the nil« 
of nliouL G po«ilis p«i- ikm« (ind slionld he covered nol more tlnui hidf 
an inch det'|>. 

Fiber Ihi.x should not bo sown on soil infested with weeds, since the 
wokmIs wouM liiuti b) he rcmov*tl »t*«ni«! time hofore the liber could 
be spun. 

fhi\ i¥i^mtm livt in lh« sail ii nnniher of years; consequently, it 
k not wIviswJde tJiat flt*.^ h« i)l#!ited on tJie sain^ field nioro friHju»n<iIy 
thuii om» in »'vm\ or eight ytwrs. 

Pull(«l llsix is of greiit-««- VH-ln« for lih*r ttiitii tail fl*x. The practice 
of pulling is rwoinmtMuhHl if pi'ttclimblc ni»t*ns of doing it «wi be 
pw'feeteil. 

An average yitJd of fiber tlrix in this country is «l>otit '2 tona of 
uuthrushed straw per acre, from which 0 to 10 bushels of fwm\ and 
400 to 550 i)ouiids of clenn rot ted fiber may he obtained. 

The i)re[)aiatioii of lltix flb«- r8t]Hiri« t*:liiiiciil knowhidgc and 
should he undert>ih»n only by those who sre ct\ptri«ic»d in tlmtlin* 
of work. 

In the past, the ni«rket has hem nii iniptirtinit factor in di.scourng- 
ing the production of liber lliix in the United States. It has boon 
repeatedly dttmonstriito(!, however, that o.xcdltuit llax Jiher can bo 
produced h«'e, niid it: is liop^l llmt rfiB prf«ju(lico which hits existed 
itgaiiist Aniericiin fiber and linen goods cnu ho overcome by wtrnpst 
cooperation among nil those engugcil in the industry. 
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